Materials
The multiwalled carbon nanotubes (MWCNTs) (length 5-15 μm, diameter 40-60 nm, purity >98%) were purchased from Shenzhen Nanotech Port Co., Ltd. The concentrated HNO 3 (65~68 wt.%) and HCl (36~38 wt.%) were purchased from Sinopharm Chemical Reagent Beijing Co. Ltd and used directly without any dilution.
A sample of MWCNTs@amorphous carbon (50.68 wt.%) & metal (M = Fe, Ni, Co, total 16.97 wt.%) (Fig. S3A) , synthesized by coating MWCNTs with a layer of amorphous carbon S1 and loading the metal nanoparticles (Fe, Co, Ni) S2 , was used to examine the capability of the present steaming strategy in removing the impurities of metal and/or amorphous carbon.
Experimental procedure
A typical steaming procedure for surface functionalization of MWCNTs is as follows:
0.3 g pristine MWCNTs (p-MWCNTs) were loaded on the porous SiO 2 griddle of glass steamer (Fig. S1A ) and then placed into a 50 mL Teflon-vessel (Fig. S1B ), at the bottom of which 0.15-3 mL HNO 3 was added previously. Subsequently, the Teflon vessel was sealed in the autoclave and then moved to the oven for steaming at the temperature of 120-200 o C within 5 h ( 
